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SHAFT SINKING AT THE SEVIER VALLEY COAL CO. MINE! 
By H. Tomlinson? 
INTRODUCTION 


The a er of the Sevier Valley Coal Co.'s mine marks the opening 
of the Salina Canyon coal district in Utah. The mine is favorably located with 
respect to the existing markets of the West, and if the present estimates of the 
amount of workable coal in it are accurate it has many important advantages in 
favor of its development. 


This mine is situated 18 miles east of the town of Salina, Sevier 
County, Utah, which at present is the nearest shipping point on the Marysvale 
branch cf the Denver & Rio Grande Western Railroad, and is about i52 miles 
south of Salt Lake City, which is the distributing center for much of the coal 
from the Carbon —’Emery coal field and is the place from which nearly all Utah 
coal shipped to San Francisco and. eEcnare on the northern Pacific coast has a 
common haul 


In addition to these Markets, an important market | for coal from the 
Salina Canyon district is near at hand in the Sevier and Sanpete Valleys, which 
consume approximately 150,000 tons of coal annually for domestic, sugar-—beet fac- 
tory, and cannery fuel. ‘This district-has an advantage in freight rates varying 
from 30 cents to $1.30 over the eaneasere pei which at present supplies 
this demand. - a 3 


In this paper.a jsaccistion ie ‘given of the mathod of ‘sinking and: 
lining the shaft, which is 182 feet. below ground level, 17 feet wide, and 25 
feet long, finished into three compartments - (two of which are 7 by 12:5 feet to 
be used for hoisting, and one 4 by 12.5. feet to be used for a stairway and for 
pump and power lines), and lined from top to bottom with reinforced concrete. 
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HISTORY 


Work on sinking the shaft was.commenced in 1924 and completed in 
1926. Due to the fact that the railrcad was not completed to the property, 
and to the difficulty encountered because of the lack of a roed cver which 
equipment and materials may be hauled, further developments were abandoned un- 
til 1930, when the railroad was completed. 


_ GENERAL INFOR SATION 
geological Measures 


The geologic éenmationa exposed in the Salina Canyon district range 
from the upper Cretaceous Rlack Hawk formation and the middle formation of tne 
Mesaverde group of the Wasaich Plateau to the upper part of the Eocene Wasatch 
formation. .: Thse.codal. beds oceur’-in. the Black Hawk formation of the Cretaceous 


. period; the exposed part of: the formation consists of about 550 feet of buff, 


‘gray, and brown sandstone, gray shale and several thin coal beds, a rock suc- 
: cession similar. in general to the type:-:ccmmon in the coal-bearing parts of the 
Mecaverde formation throughout the Book Cliffs and Wasatch Plateau coal dis- 
EraGee of enon and einery Counties, Ute 


Me thod . of Prospec ae 


ie The method of prospecting ninptoved % prove the character, quality, 
Gish: and dip of the coal bed to be mined consisted of a eeries of diamond- 
drill holes placed at various points on the property. ‘he findings of these 
diamond-drill holes were verified by sinking the shaft, and by a shaft sunk by 
another company adjoining this property. <A typical section of the measures 

| above and of the coal bed te be mined is Lely in Figure 2. 


Coal Beas: 


The coal beds of ‘the Salina sagen: district dip about 1.7 rer wait to 
the Southwest and are similar in almost all characteristics to those of the 
other parts of the Wasatch Plateau coal field. They are bituminous in rank and 
of: good quality almost’ throughout. They are black, hard, and lustrous. Ccal 
_ from both: ‘beds contains: resin in thin lenses on:the parting planes. The upper 
or thin bed, termed Resin ‘coal, contains an unusual amount of eee 


eee ee a ae., t Resin Coal Red 

| The Resin coal bed lies 195 feet above the lower bed. It averages 
about 30 inches in thickness over the proverty, and crops out about 13 feet 
‘above the collar of the shaft. This bed was opened for the purpose of furnish- 
ing coal to generate steam while sinking the shaft to the lower coal bed. 


Lower Coal Bed 


- The shaft was sunk for the purpose of placing coal from the lower bed 
on the market. It is locally called the Castle Gate bed, and has similar char- 
acteristics to the Castle Gate "A": bed, which is mined in: Carbon County, and the 


Figure 2.— Typical section of geological 


measures and coal! bed 
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Figure |.— Property map of Sevier Valley Coal Co. 
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Figure 3.= Plan of completed shaft 
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‘TO 2 FEET 
OF CONCRETE 


a MUSTING ComPaRTMENT So ORS 4480 45 


‘Figure 4,— Method of placing shot holes. An advance of 4 fest is made by three rounds of 
shots placed as illustrated, Shot holes ¢ 5/8 inches in diameter are drilled by air-drivea 
jack bemner g to a depth of 5 feet. Two sticks of explesive & by | 1/4 Iiaches in dimeesions 
and - r cent strength are used in each hole, exploded by detonators of variove speeds .at 


| intervals indicated by the symbols, |, iasteneous, ID, first delay, and 20, sec 
delay, fired electrically from the surface aie Y» » second 
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lower subseam of the Spring canyon series, which is mined in Carbon and Emery 
Counties, from which a greater tonnage is vroduced than from any other coal bed 
in Utah. It varies on this property from 8 feet 4 inches to 11 feet in thick- 
ness, and has a bed. of bony” 4 ‘inchés thick about 8 feet from the roof. It is a 
black lustrous coal; and is favorably’ received on the domestic market due to 
its ae appearance “after bette, shipogd, long distances. 


This coal is: ‘massive dnd frée” ‘from shaly impurities. So pronounced - 
is the massive nature where the coal‘is fresh‘ that seams or lines indicating - 
stratification are scarcely Pigcernible. T™ mines in irregular blocks of 
large size. — oa 4 
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During | devélouneat’ Work’ the’ bractica has been to shoot off the solid 
with a fast explésive, which, has 4° “tendency to produce an excessive amount of 
small coal. . The product, is ‘passed ‘over ‘@ screen consisting of bars placed 3: 
inches apart. Under these. “‘tihfavorable* blasting conditions the minus 3-inch . 
size has not exceeded 20. per cént.* Should this physical condition of the. coal 
bed continue as development ‘work ‘and ability to produce progresses, a decided 
advantage will be enjoyed at this operation when consideration is given to the 
fact that. realization. from minus-3-inch sizes is invariably below cost of pro- 
duction. At several. operations in the Carbon-Emery coal district which will be 
the chief competitors of the Sevier Valley mine, the minus-3-inch sizes genaral- 
ly run between 46 and 48 per cent of ths total production. the 1-5/8 by & inch 
nut averages about 14 per cent, while the minus 7 5/8-inch sizes average about 
32 to 34 per cent. : 


A typical analysis of the lower coal bed is as follows: 


Fixed carbon - ------- 49.3 
Volatile matter ------ 59.5 
Moisture ---------- 5.0 
Ash --------- SS 622 
100.00 


B. T. U..'8, Haas formula ~ - 14102 


Openings 


Following.the precedent of the ne shaft operations of Illinois, 
which affords economical operation and avoids duplication of underground facili- 
ties on the surface, it was decided by the management to sink a rectangular 
shaft 17 by 25.feet in dimensions and 182 feet deep divided into three compart- 
ments, two of-WHich are 7 by 12.5 feet, to be-used: for hoisting the product, 
men, and materials, and one 4 by 12.5 in which is installed a stairway and the 
pump and power. Aines (fig. 3). 
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At:a later date a rock slope 7 by. le feet and approximately 600 feet 
long, dipping on a 30 per cent grade across the measures to intercept the coal 
bed, will be driven to serve as air and manways. 
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METHOD OF SINKING 
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- Sinking’ was commence d! bat: 1994 and was carried on intermittently until 
computed. in'1926. “The Actual sinking: operations were’ completed in 182 8—hour 
shifts;::an average: of. ‘1. foot’ per Behour shift. :..Thesq shifts, however, were not 
consecutive; as there was :cohsiderabl e.dglay: aehbe placing: the first concrete 
lining 1 to 3 feet in thickness so as to avoid the use of ee eater for 
shih rend to keep: saan fuss ander: acne aa vheae. a a 
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a the: eee wee kept: ins ithe sat worticn ber Ugiae eee munsendad 
plumb bobs, steadied by water, and was excavated in three sections. fMThe first 
section, 8 by 17 feet, was first taken in the center, thus allowing the water 
to. drain to the center and:‘enedl ing’ ‘the: muck? car: and weights holding the guide 
ropes ‘to rest in the lowest: part of the exchvetion fom! the. major part of the 
time.. After the excavation ‘had: been: made in ‘the. center’ :to.a.depth of 4 feet, 
then: the section on either ‘side wad: ‘tekken,’ as: shown: in: Figure 5. This method 
fo eae was continued a the patie: on iss reached os a. acre of 182 

eek. pee ee PC a ae 

oF : . : ; ees rect og or it: ase A Ee Pee ‘seg f — 7 

ce se Pais was’ -earrted on: during .two' -8-heur'. shifts, ‘the: thira shift 
be tings used to make ne Sg and other’ neressary: wo rik. + The: a men, were 
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Drillers Pe are tear ana a ee 1 
: Poy i: Mulckera SF wd 0p 8 ye: ae emo owe “3 Sri eee gles vars ne 


Outsides) - 6 ee ee ey Saat 
ghee me me er GE wa ht 
Hoisting engineer -.....6. oh ie 
__Fireman on boilers. .......1 
Shift! boss in charge 
rl of -shitfttcni. ewe oe OL 7 


Total eer e 0 om ale ave ws ececacets 7 


In addition to thé :ahove.enployees, .syperintendent and a master 
: mechanic were in charge of. the three shifts, - All..employees were paid on a 

day—wage baste: 3 Hight: hours: constituted: a day. tg, work..  , : 
_ “the follawing “tables ‘show ‘the shifts employed, man-hours and cost 7 
per foot ‘OE. inking. 7c... os ‘ | 


Shifts employed, er end cae per foot of ee. hails eae 


14. /Shifte;Man-shoure Depth of shaft; Men~hours. per foot of advance _ 


Hoist engineer 


Fireman 
Shift boss 


GUIDE ROPE ANCHORS, 1-2 TONS SCRAP IRON 


1ST LINING 1-9 FEET. [cK 
MOLID CONCRETE ~3Q"" 
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Figure 6.- Detail of muck car used for sinking 


Figure §.— Cross section of shaft during sinking 
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Labor cost of sinking 


Number of of shifts | Cost: ‘of labor 


ee 
Driller .. oA 182 Poo $910.00 "I. $5.00 
Muckers. = = 546 [7S "8,457.00 7 13.50 © 
Hoist engineer | 182. ot -, 910.00 7. of 5.00 
Fireman | : 182 837.20 2 4.60 © 
Shift boss; 182 _ ia 1,274.00 7.00 _ 
Total 35.10 


"6,388.20... 
Drilling —* 


The drilling of shotholes. was performed by one -man.on each shift by 
means of air—driven Jackhamers; ,7/8-inch earpsirmn 107 4a drill steels 3 and 6 
feet lone tfessed to. -1§ and 12-inch diamond point,r Spectively. A compiete 
round constituted 54 shot ‘holes “arilled to a depth ‘of 4:feet. The first or 
center round consisted of 16 shot holes and the. second and. third rounds of 19 
shot holes, placed as shown in Figure 4. Drilling wes performed in one section 
while mucking was being carried on in enowne? and was a continuous operation. 


Blasting . 


All shots vere fired electrically. from: the surface, a ioe sho t- 
firing cable being used for this. BUEDORe: ae ee ) | 


The explosive aod was 40 per Vcent gelatin, the cartridges being g 
inches long and 1-1/4 inches in diameter, two sticks or 1 pound being the load 
for each hole. Number 6 instantaneous,. first. delay, and second delay blasting 
caps were used, exploding at three-second intervals. _ The shot holes were tamped 
to the collar with. noncombustible, material | eg of wooden tamping ticks. 


The following. table hows - the. pounds of explosive, number of blasting 
caps used, total cost, pvounds of ad a number of caps per foot of advance, 
and cost per foot for. explosives. 


Pounds of agpiceicesueed ccmdeomawcandoeseeeanies4s OF 


Number of blasting caps used ...se.eececcccecs 2,457 
Cost per pound explosives .....ceccerccccccees 19¢ . 
Cost per blasting cap .....e.-cessseseees cece 7.5¢ 


Total cost of explosives .....secsceesseceesee $651.10 
Pounds of explosive used per foot of advance . 13.43 
Numter of caps used per foot of advance ...... 13.43 
Cost of explosive per foot of advance ........ , $3.5579 


Muckin 


= Mucking vas performed by hand loading by a crew of three men on each 
shift. An average pull of 4 feet was blasted by each round of. shots, : -and nearly 
@ round was mucked out during each shift, making a complete round in the shaft, 
or 4 feet of advance, in 4 shifts. Usually it took the fourth shift to square 
the three rounds. This included operating and moving the pump, steam, and water 
lines, that the operations might be carried on efficiently and comfortably. ; 
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Hoisting 


- A temporary timber headframe extending 40 feet above the collar of 

the shaft was constructed to insure heignt for dumping facilities and to supvort 
the sheave wheel. For hoisting men and muck,a@160-hp. second motion loose—drum 
steam hoist, cpsrating’ at 10C-pounds pressure, was installed, to which was at- 
tached a l-inch steel cable. -Steel cars of special construction were used for 
hoisting in place of the.regular sinking bucket. ‘The car was suspended from the 
cable by a three-point suspension and was so constructed that when hoisting, the 
rope was in the center, and when it was run oui on the dunip the rope was at the 
bottom. Figure 6 shows the details of construction of. the car. 


| “To avoid turning of its Korativs car inh tlie shaft, as siset: eis! 
eabies: an inches in diameter were installed and run in special grooves placed 
on the car. Tnése cables were. paid out from drums located in the head frame as 
shown in Figure 7. AS sinking proceeded, ‘they were held ateady at the face of 
the sinking by cabin See of 1 to. 2 ‘tons of ‘scrap. iron (fig. 4). 


ee 


tanine 


The shaft was lined with 1 to 3 feet of solid reinforced concrete as 
sinking proceeded downward in 5-foot sections. No. back filling or timber was: 
used in this sheft, and the lining was kept within 5 feet of the face. This 
method served two purposes: first, it eliminated the necessity of -usifig timber 
for the support of.the.sides,: and. eeccnas it kept under ¢gontrol the inflow of. 
water from the Strata. ee te OS 

eae After passing ‘the: a be ‘a, ithe second lining apdvctx cain: walls of | 
12:to 13 inch thick reinforced concrete were’ placed, starting at the bottom and 
advancing upward to the collar. In the two linings there, were..placed. 1’, 584 
yards of concrete. containing 22 railroad: care of cement, 6. cars..atf: het cee Ie 
steel, and 72 cars. of sand and gravel. .Cement was “purchased in.canload. tots” 
containing about 450 sacks and was delivered as purchased to the town of salina, 
which was the nearest point on the railroad. From this point it was hauled to 
the mine, a distance. of 18 miles,. by motor truck or teams. The eoee of the 
cement at the mino was. $1. 38. per. hundred pounds. 

Sand and gravel was. delivered to the mine by motor truck. and ‘teams 
under contract at $1.25 per. cubic. yard; - 1320 cubic yards of this material was 
used in the shaft linings. ‘The concrete was mixed at the ‘shaft. collar and con- 
ducted into the forms through PEemT UES steel pipes 10 inches in diameter. 

The Sonic of placing the eoneeete linings was carried one-hour shifts. 
An average of two shifts was consumed in building forms and one shift in pouring 
the concrete. All the eOneteke work was completed in i ape 

. - The following. baties saw the number. of shifts end man-hours: worked, 
and the labor cost of. dnadibl ee ts foot of sinking. ©. .00 ss. 
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iat empreyee and sce worked per foot of Balers) 


Mecchoure Cubic Man-hours per 
© ae | | consumed . yards of cubic yard 
Num- Shifts Man- per foot concrete of 
ber worked hours of sinking placed concrete 
Shift boss 1 182 =1,456 8 1,584 09192 
Mixer attendant 1 182 1,456. 8 1, 584 .9192 
Laborers 3 546 4,368 a 1, 584 2.7575 
Head carpenter’) 1 182 1,456 ° 8 1,584 .9192 
Form builders 2°: 364 °'2,912 16 1,584 1.8384 
To tal 8 1,456 11,648 64 1,584 ° 7.3535 


Labor cost ver foot of lining and per cubic yard of concrete 


Namber 7 7 “Cost per ~Gabic yards Labor cost per 


of. Jabor foot of . Sa oof cubic yard 

shifts. coat . lining © “+ concrete of concrete 
Shift boas . + 182 - $1,274 $7.00. -.: 1,584 ss - 8043 
Mixer attendant — 182 819 4.50 — 41,584 ~ 5171 
Laborers 546 2,457 13.50 1, 584 1.5511 
Head carpenter 182 «1,456 -. 8.00.- 1, 584 .9192 
Form builders 364. 1,638 9.00 — 1, 584 1.0341 
Total 1,456 #7, 1,456 $7,644... $42.00... 1,594 4.8258 
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a of Muck 


When the car loaded with. daa Was. hoisted, it was run out on a trestle 
extending 60 feet from the shaft (fig... 8)- without. detaching the hoisting cable, 
and dumped automatically by the hoistman.-- From: this place the material was de- 
posited in various depressions by.men- with a. team and scraper. This labor was 
performed in 274 shifts at a total. cost: of. $1,644.- 


i ". vt ; Gas 
No gas pressure was encountered during the sinking of this shaft. 
Water:. 


No water was encountered until ‘the sinking had advanced 60 feet down, 
after which it was a problem of major importance... However, the water was kept 
under control by sealing, which was accomplished by the first lining and by 
forcing raw cement, at 150 to 200 pyuaee air pecan “Shrouen drill holes” 
placed across ‘the water slips. | 


At present approximately 100 gallons of water per ‘minute are being 
made, which are removed by two No. 7.vertical plunger Cameron steam sinking 
pumps, operating at 100 i pressure. a a 
8254 ee ee | ome am ae a 
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In order to insure the water supply for power generating and town 
purposes independent of the river. water,” 16° control: ‘pipes: 15 inohes in diameter 
were installed in the shaft lining and protiude just enough to allow capping. 
Tois feature.will be a decided advantage during the flood water season because 
it will eliminate the: necessity of-sottling tanks to uaa a echers water suoply 
for Poe ce and aaa eae aki ae pk te | 
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“Ventilation” 


jventiatven during sinking was seiiea “ a Buf falo blower fan. belt 
driven = a. steam engine, eatverie the a air.to the ree eee Tontabe, 
12 inches in. diameter. 3 
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eee ny awesene .. Supervision ee eee eee ae ee detteteae 


Inspection and saféty of the worknen were at all timis under the con- 
stant supervision of an experienced shift boss while work was. being carried on. 
He had no° ‘other’ duties thar to direct’ the men and care for their safety. ‘The 
excellence’ df: ‘this arrangettent is reflected’ by the fact that during the sinking 
and lining of this shaft, :: as ay occurred aad Anvol ved the loss of one 
day's time. | ee. 7 _ 

She 3 ae va ” peta? 

Wage Scale «.- ‘% z 
ee —_ Per shirt ae Pe 
Sei hensankee or re $3. 00. Se 

Shift boss <a nivs etcseuwacc <. 7008 % 


Teamstoer (man and team) .... 6.00 
Drill Ors: sé oon ease eo aces 5.00 
Hoist engineer .wescccrsseee 5.00 
We IVemal pee ete wep eee o -s60" 
~MUCKErB cceseceseqehecovisee 4.50 
‘Form. builders vc. cegessecive 4.50 
50 


.° Laborers Wem ameter eowrepeeseseoy  - 4, 
All employees were under the diroct control se the shift boss and 
superintendent. No contract or bonus system of pay was uscd. Eight hours con- 
Senos a ete ts and no ere ee task was becca as a shift's work. 
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"Gost Da Data. | 


Cost of sinking and lining a's) ‘shaft 17 by 25 by 182 feet S282 
— divided into @ _three geome: wens es 


Cost of Cost of 


aad . labor 7 material ee cost foot . 
Drilling and blasting .. 910 | $1,015.10 1,925.10 $10.57 
Mucking ...cccecscccces wo} 362,457 | 364.00 * -2,821:00 15.50 
Haulage se.seeeeeesesseee] 920 | _ 182.00 . 1,092.00 6.00 
TAMING Gacivsdsagess soe seal G,O70 a. 21, 385. ee 27,755.00 | 152,50 
Disposal of material ..../ 1,64 “1, 744.00 9.58 ° 
SUDEP VISLON. i5-cce hws sicvees * 4,072:00 22-38' 


Total .. 


$216.53 


29,409.10 
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The cost data contained in the above table includes only the actual 
cost of sinking, lining, and partitioning the shaft with reinforced concrete. 


The cost of preparing the surface for sinking, mining coal from the 
resin coal bed for making steam power, the buildings necessary for office, 
warehouse, shop, and housing equipment, and the necessary sinking and hoisting 
machinery, are not included in these data, due to the fact that these items are 
permanent fixtures and will be used in the regular operation of mining coal. 


The proportion of the cost of these items that may be charged to the 
shaft-sinking operation is approximately $38 per foot of depth. 


Through the sinking of this shaft and the completion of the Salina 
branch of the Denver, Rio Grande and Western Railroad one of Utah's most valuable 
coal districts will be opened, which will prove to be of economic value in the 
development of the Sevier and Sanpete Valleys. 
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Figure 8.— Arrangement for muck dumping 


